K 4 AHMED MARJJUK

L OFEEE it (%)

TR T H I 8 75

PR GAEA H TM7TH3H19H

b OB FACBRIG 4 555 111

LEHFEREE T HHES 445

BHOK A4 Bl EE T A28

TR SCE H Development of new adsorbent by using Ternary mixed hydrous
oxide.

(= REE G RIRI & AT HTR A A1 D BHE )

MR AERE TH BRKEHER I
AR K Sp 252 R
AR K Ep 252 R Bz
mXNAEDOHEH

Water is an essential resource, crucial not only for survival but also for industrial and agricultural processes.
However, the treatment of wastewater containing hazardous inorganic anions like fluoride, arsenic,
phosphate, and others has become a critical concern due to their stable and toxic nature, leading to severe
environmental and health risks. Adsorption has emerged as a promising solution for the removal of these
pollutants, especially at low concentrations. Yet, the effective removal of fluoride and arsenic remains
challenging, particularly in regions with high natural levels of these contaminants, causing widespread
drinking water contamination and significant health impacts.

This research explores the adsorption capacity of mixed hydrous oxide materials, particularly SAM118 and
SFMO05905, for the removal of fluoride and arsenic from water. SAM118, a Si-Al-Mg oxide material, and
SFMO05905, a Si-Fe-Mg composite with a higher iron ratio, were synthesized using a neutralization-
precipitation method to enhance adsorption performance. SAM118 demonstrated high selectivity for
fluoride, while SFM05905 exhibited increased arsenic adsorption, with notable effectiveness for both
arsenate (As-V) and arsenite (As-111).

The study’s objectives include investigating the adsorption mechanisms of fluoride and arsenic in these
materials, analyzing the effect of competing ions and temperature on adsorption efficiency, and assessing
adsorption performance in column-based systems with granular adsorbents. The findings reveal the potential
of SAM118 and SFM05905 as cost-effective, high-capacity adsorbents for treating contaminated water
sources. This research contributes to advancing water purification technologies by offering practical insights
into adsorption-based treatment solutions, aiming to improve access to safe drinking water in arsenic- and
fluoride-affected regions.
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